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Nowadays,	 power	 inverters	 operate	 at	 very	 high	 keying	 frequencies,	 which	 facilitate	
appropriate	 current	 and	 electromagnetic	 torque	 adjustment	 in	 drives.	 IGBT	 transistors	
(insulated	 gate	 bipolar	 transistors),	 made	with	 the	 Si	 technology,	 are	 commonly	 used	 as	
switching	devices	in	such	inverters.	The	switching	frequency	of	these	devices	can	reach	as	
high	as	15	kHz.	Since	2005,	power	electronic	device	manufacturers	have	been	attempting	
to	 implement	 the	 silicon	 carbide	 (SiC)	 technology	 in	 their	 products.	There	 are	MOSFET	
transistors	now	available	 that	utilise	 this	 technology.	Such	 transistors	are	marked	by	high	











































The	 transistor	 and	diode	modules	currently	available	on	 the	market	 include	MOSFET	
modules	made	only	from	silicon	carbide.	SiC	JFET	transistors	are	the	most	common	type	
of	 transistors	based	on	the	SiC	technology.	These	 transistors	offer	switching	times	of	40–

















Time	 domain	 measurements	 were	 carried	 out	 using	 a	 Tektronix	 TDS2014	 digital	
oscilloscope,	 a	 high	 voltage	 oscilloscope	 probe	 and	 a	 Rogowski	 CWT1	 coil.	 Frequency	
characteristics	measurements	were	carried	out	using	an	Advantest	R3131A	spectrum	analyser,	
a	SCHWARZBECK	MESS	–	ELEKTRONIK	TK9420	high	 frequency	voltage	probe	 and	































49	Hz.	The	figures	 below	 show	 a	 comparison	 of	 the	 two	 inverters,	with	 the	 black	 graph	
representing	 the	 inverter	 incorporating	 Si-based	 transistors,	 and	 the	 olive	 coloured	 graph	
representing	the	inverter	incorporating	SiC	transistors.
Fig.	7.	Common-mode	disturbance	voltage	spectrum	on	the	inverter	output	side	(black	is	for	Si)


























Increasing	 the	 carrier	 waveform	 frequency	 resulted	 in	 far	 higher	 common-mode	
disturbance	 levels	 being	 generated,	 as	 was	 the	 case	 with	 the	 spectrum	 of	 the	 input	
disturbances.	As	 it	can	be	seen,	 the	common-mode	disturbance	 level	 in	 the	entire	 range	
rose	by	ca.	20	dBμV	(Fig.	12),	while	the	largest	difference	occurred	in	the	3-4MHz	and	
amounted	to	ca.	30	dBμV.
Common-mode	disturbance	current,	 in	 the	system	with	an	 increased	carrier	 frequency	













the	 inverter	 incorporating	SiC	devices,	 it	was	found	that	 the	 inverter	with	SiC	transistors,	





Silicon	 carbide	 technology	 allows	 engineers	 to	 build	 power	 electronic	 inverters	 that,	
when	compared	with	those	based	on	traditional	Si	technology,	offer	high	efficiency	(thanks	
to	low	losses	on	transistors),	smaller	dimensions,	smaller	passive	devices	and	higher	thermal	
tolerance.	 In	 terms	of	 electromagnetic	 compatibility,	 these	devices	pose	 a	 larger	 threat	 to	
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